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LOW-ACIDITY FERMENTED DAIRY PRODUCTS FLAVOURED WITH 
WARM FLAVOURS 

The present invention relates to new fermented dairy products 
flavoured by the incorporation of warm flavours. 

The general name "warm" flavours is used to designate flavours such 
as chocolate, caramel, vanilla, coffee, praline, nougat and/or the flavours of oleaginous 
fruits (walnut, hazelnut, almond, pistachio nut, cashew nut), and the like. 

These aromas, which are generally in great demand from consumers, 
are widely used in the food industry for the manufacture of desserts. However, their use 
for flavouring fermented dairy products (for example of the type including yoghourt, 
milk drinks, fromage frais or derivatives thereof) is limited. 

Although fermented dairy products (in particular of the yoghourt type) 
flavoured with warm flavours are proposed commercially, they are not appreciated by 
the majority of consumers because of the presence of an aftertaste which alters the true 
taste of the flavours used. 

The inventors have now observed that this organoleptic 
incompatibility between warm flavours and fermented dairy products was essentially 
due to the acidity of the latter, which results from the production of lactic acid, causing 
a reduction of the pH, during fermentation. 

Fermented diary products normally have a pH after fermentation of 
between 4 and 5 approximately, and a Dornic acidity greater than 80°D, generally 
between 80 and 150°D approximately, depending on their protein content. 

The Dornic acidity reflects the buffering capacity of the dairy product 
during its fermentation; it is expressed in degrees Dornic (°D): one degree Dornic 
corresponds to the quantity (in ml) of N/9 sodium hydroxide necessary to bring the pH 
of the product to pH = 8.3, or alternatively the quantity of lactic acid (in mg) in 10 ml of 
product. 

The inventors have discovered that if the Dornic acidity of a 
fermented dairy product was reduced while its pH was kept at a value less than or equal 
to 5, a preparation was obtained which could be flavoured with "warm" flavours 
without denaturing them. 

The subject of the present invention is a flavoured fermented dairy 
product characterized in that its Dornic acidity is 20 to 80 degrees Dornic, preferably 30 
to 70°D, and advantageously 40 to 60°D, its pH is 4 to 5.5, preferably 4.5 to 4.9, and in 
that it is flavoured with a warm flavour. 
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Preferably, the said warm flavour is chosen from chocolate, caramel, 
vanilla, coffee, praline, nougat, walnut, hazelnut, almond, pistachio nut and cashew nut 
flavours and the like. 

Although an acidity of up to 80°D can sometimes be acceptable, for 
5 example in the case of certain products flavoured with chocolate, it is preferable in most 
cases, for an optimum preservation of the organoleptic qualities, especially when 
flavours such as coffee are used, that the acidity does ' not exceed 70°D, and 
advantageously 60°D. 

Preferably, the flavoured fermented dairy products in accordance with 
10 the invention have a protein content (w/w) of 1 to 10%, and advantageously of 2 to 
6.5%. 

According to a preferred embodiment of a flavoured fermented dairy 
product in accordance with the present invention, it is a product of the yoghourt type or 
of the fromage frais type, characterized in that, for a protein content (w/w) of 2% to 
15 10%, and a fat content (w/w) of less than or equal to 15% approximately, preferably of 
3 to 12%, its pH is 4 to 5.5, and its Dornic acidity is 20 to 120°D, preferably 40 to 
70°D. 

According to another preferred embodiment of a flavoured fermented 
dairy product in accordance with the present invention, it is a product of the fermented 

20 drink type, characterized in that, for a protein content (w/w) of 1% to 5%, and a fat 
content (w/w) of less than or equal to 5% approximately, preferably of the order of 
1 .5%, its pH is 4 to 5 and its Dornic acidity is 20 to 70°D, preferably 30 to 60°D. 

For the production of a fermented dairy product in accordance with 
the present invention, the fermentation of a dairy raw material is carried out by at least 

25 one microorganism capable of performing lactic acid fermentation; it represents in 
particular microorganisms normally used in lactic ferments, such as Lactobacillus sp., 
Lactococcus sp., as well as Bifidobacteriae sp., and in particular in yoghourt ferments; 
preferably, at least one lactic acid bacterium chosen from the group consisting of 
Lactobacillus bulgaricus and Streptococcus thermophilics will be used. 

30 The dairy raw materials which can be used for carrying out the present 

invention are obtained by reducing the buffering capacity of milk, by demineralization 
and/or by reducing the content of proteins, in particular of calcium phosphocaseinate. 
The milk used may be derived from any mammalian species, or may be a mixture of 
milk from various species; it may be, as a whole or in part, milk reconstituted from 

35 powdered milk; it may optionally be partially or fully skimmed, supplemented or 
otherwise with vitamins, sugars or mineral salts. 
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The reduction in the protein and mineral salt concentration may be 
obtained by diluting the milk; the demineralization may be obtained by removing the 
mineral salts either solely from the soluble phase of the milk, or from the soluble phase 
and from the micellar phase. 
5 To reduce the mineral salt concentration of the soluble phase of the 

milk, it is possible to carry out a diafiltration, especially on an ultrafiltration membrane, 
and/or a dilution. The dilution makes it possible, in addition, to also reduce the protein 
concentration. 

The diafiltration of the milk can be carried out directly against water. 
10 It is also possible to concentrate the proteins beforehand by ultrafiltration on a 
membrane. Advantageously, the VCF (volume concentration factor) is 1.2 to 5; a 
retentate is thereby obtained which has a protein content of 3.8 to 18%. 

This retentate is then subjected to diafiltration and/or to dilution. 

The diafiltration rate (corresponding to the number of volumes of 
15 water added and to the number of volumes of permeate removed through the 
ultrafiltration membrane, relative to the volume of milk or of ultrafiltration retentate) is 
advantageously 0.5 to 5. 

The dilution rate is advantageously less than or equal to 9, depending 
on the mineral salt and protein concentration desired for the product which will be 
20 subjected to fermentation. 

To demineralize both the soluble phase and the micellar phase of the 
milk, the inventors have developed a process using partial demineralization of the milk 
under C0 2 pressure, followed by a rise in the pH of the demineralized milk, by 
degassing. 

25 The subject of the present invention is also this process which 

comprises at least: 

a) the solubilization of C0 2 under pressure (carbonation), in a milk 
(optionally diluted or concentrated beforehand), whose protein concentration is between 
about 25 and about 150 g/1, in order to reduce the pH of the said milk to a value of 

30 between 5 and 6.5, preferably between 5 and 5.8; 

b) the partial removal, by diafiltration under C0 2 pressure, of the 
soluble mineral salts (namely the minerals initially present in the soluble phase of the 
milk, and the mineral salts released from the micellar phase by the acidification), until a 
calcium quantity per gram of protein equal to 30% to 80%, preferably 40 to 70%, of the 

35 initial quantity is obtained; 

c) the increase in the pH of the diafiltration retentate, by removal of 
the CO : (decarbonation), until there is a return to a pH close to the pH of a non- 
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carbonated milk having the same protein concentration as that of the said diafiltration 
retentate. 

According to a preferred embodiment of the process in accordance 
with the present invention, the milk used is concentrated, until the desired protein 
5 concentration is obtained, either prior to the carbonation of step a), or during the 
diafiltration of step b). 

According to another embodiment of the process in accordance with 
the invention, the decarbonation of step c) is carried out until there is a return to a pH at 
least equal to 6.2 and preferably greater than or equal to 6.4. 
10 According to yet another embodiment of the process in accordance 

with the invention, steps a) and b) are carried out at a temperature of between 0 and 
20°C, and step c) at a temperature of about 20°C to 70°C and preferably between 20 and 
40°C. 

The pH obtained at the end of step a) depends on the quantity of C0 2 
15 solubilized in the aqueous phase, which itself depends on the pressure used and on the 
temperature of solution. 

Figure 1 represents a chart which makes it possible to determine the 
C0 2 saturation pressure to be applied during carbonation, in the case of a low-fat milk at 
4°C, in order to obtain a given pH (values at C0 2 saturation equilibrium). 
20 Figure 2 represents a diagram of the various stages of two preferred 

embodiments of the process in accordance with the present invention. 

The degassing causes a return of the carbon dioxide gas from the 
dissolved state to the gaseous state (decarbonation). 

The dairy raw material obtained by the process in accordance with the 
25 invention can, in addition, be diluted, as indicated above, at a dilution rate 
advantageously less than or equal to 9. 

The process in accordance with the invention makes it possible to 
obtain the removal of 40 to 70% of the minerals from the milk. 

Prior to the fermentation, the dairy raw materials obtained by the 
30 process of demineralization of the soluble phase and of the micellar phase in accordance 
with the invention, or by one of the other processes described above which make it 
possible to reduce the buffering capacity, may be optionally subjected to a heat 
treatment, of the pasteurization or sterilization type, at a temperature of between 60°C 
and 150°C, preferably between 72 and 140°C, for a period of between 1 second and 20 
35 minutes. 

These dairy raw materials can also be supplemented with various 
additives which make it possible to facilitate the fermentation (by compensating for the 
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loss of nutrients resulting from the diafiltration, such as for example lactose, amino 
acids and peptides, vitamins, enzymes and the like), or (in particular in the case of 
products whose protein concentration has been reduced by dilution) to obtain a thicker 
texture. 

5 If it is desired to obtain a thicker texture, in particular in the case of 

products whose protein concentration has been reduced by dilution, it may be necessary 
to compensate for the loss of proteins, in particular of micellar casein, with texturing 
agents, and/or dietary caseinate and/or vegetable proteins. 

Texturing agents which can be used are in particular thickeners, 
10 gelling agents, emulsifiers, dietary stabilizers such as for example starches and 
derivatives thereof, gelatin, gums and the like. 

Dietary caseinates which can be used are in particular calcium, 
sodium, potassium and ammonium caseinates. 

Vegetable proteins which can be used are for example soya milk, soya 
15 concentrates and isolates. 

The warm flavour preparation may also, if desired, be added before 

fermentation. 

The fermentation by lactic ferments is carried out according to 
conventional procedures. The usual lactic ferments, namely Lactobacillus sp., 
20 Lactococcus sp., as well as Bifidobacteriae sp., and in particular the ferments used for 
the manufacture of yoghourts can be used within the framework of the process in 
accordance with the invention; preferably, at least one lactic acid bacterium chosen from 
the group consisting of Lactobacillus bulgaricus and Streptococcus thermophilic will 
be used. 

25 The invention also covers fermented dairy products which can be 

obtained by fermenting a dairy raw material resulting from the process of 
demineralization of the liquid phase and of the micellar phase in accordance with the 
invention, optionally supplemented as indicated above. 

The fermented dairy products in accordance with the invention, as 

30 well as the fermented dairy products obtained from dairy raw material resulting from 
one of the other processes described above which make it possible to reduce the 
buffering capacity, constitute a "white material" to which there will be added, in order 
to obtain a fermented dairy product in accordance with the invention, a warm flavour 
preparation, if it has not been previously added to the fermentation. 

35 Fermented dairy products which can be used as "white material" for 

the production of the flavoured products in accordance with the invention are for 
example: 
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- thick products of the yoghourt or fromage frais type, characterized in 
that, for a protein content (w/w) of between 7% and 15%, and a fat content (w/w) of less 
than or equal to 15% approximately, preferably between 3 and 12%, their pH is between 
4 and 5.5, and their Dornic acidity between 60 and 120°D, preferably 70 to 1 10°D; 

5 - products of the yoghourt type, characterized in that, for a protein 

content (w/w) of between 4% and 7%, and a fat content (w/w) of less than or equal to 
10% approximately, preferably between 0 and 5%, their pH is between 4 and 5.5, and 
their Dornic acidity between 30 and 90°D, preferably 50 to 70°D; 

- products of the fermented drink type, characterized in that, for a 
10 protein content (w/w) of between 2% and 5%, and a fat content (w/w) of less than or 

equal to 5% approximately, preferably of the order of 1.5%, their pH is between 4 and 5 
and their Dornic acidity between 30 and 70°D, preferably between 40 and 60°D. 

These fermented dairy products can in particular be obtained by 
fermenting a dairy raw material resulting from the process of demineralization of the 
15 liquid phase and the micellar phase in accordance with the invention. 

If necessary, in order to obtain the pH and the Dornic acidity which 
characterize the flavoured products in accordance with the invention, the fermented 
products used as white material are diluted, for example, with the warm flavour 
preparation. Advantageously, the said warm flavour preparation represents between 1 
20 and 50%, preferably between 20 and 50% by volume of the final product. 

The addition of the warm flavour preparation before or after 
fermentation is carried out depending on the product which it is desired to obtain. For 
example, if it is desired to obtain a fermented product of the set yoghourt type, a flavour 
preparation will be added prior to the fermentation, which can be carried out in pots; if 
25 on the contrary it is a fermented product of the stirred type which is desired, a 
preparation of the chosen flavour will be preferably added to the fermented product. 

It is thus possible to obtain fermented products flavoured with 
chocolate, caramel, praline and the like, or with a mixture of these flavours, by adding 
preparations of the corresponding flavours. 
30 The flavour preparation may optionally contain, in addition to the 

flavour or the flavours chosen, various additives such as fats (for example cream and/or 
vegetable fat) emulsifiers, thickeners and the like. 

Syrups, powders or flavoured extracts can also be used. 

The flavoured fermented dairy products in accordance with the 
35 invention may be in particular stirred yoghourts, set yoghourts, drinking yoghourts, 
fromage frais, fermented milks, yoghourt- or fermented milk-based desserts and the 
like. These products can also be used as raw materials for the production of derived 
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dairy products such as, for example, frozen dairy products (yoghourt ice creams), 
products of the spread type and the like. 

The flavoured fermented dairy products in accordance with the 
invention have a low Domic acidity, while preserving a pH < 5, which makes it possible 
5 to ensure adequate food safety by preventing the development of a contaminating flora 
during the life of the product. 

The fermented products in accordance with the invention may 
therefore contain live ferments, and may be preserved for the usual period for fresh 
products (28 days), without losing their organoleptic qualities; if desired, they can also 
10 undergo a heat treatment of the pasteurization or sterilization type (under the conditions 
defined above), in order to prolong their preservation. 

The present invention will be understood more clearly with the aid of 
the additional description which follows, which refers to nonlimiting examples of 
preparation of flavoured fermented dairy products in accordance with the present 
15 invention. 

It should be clearly understood, however, that these examples are 
given solely by way of illustration of the subject of the invention and do not constitute 
in any manner a limitation thereto. 

EXAMPLE 1 : PRODUCTION OF A CHOCOLATE-FLAVOURED STIRRED 
20 YOGHOURT 

A fully skimmed cow's milk was subjected to ultrafiltration on an 
inorganic membrane (TECH SEP, cut-off 15 kDa) until a protein content of 6.4% is 
obtained in the retentate (1st stage). This retentate is then carbonated at a temperature of 
about 4°C with a quantity of CO, corresponding to a saturation pressure of 2 bar, up to a 

25 pH of about 5.5. Continuous diafiltration is then carried out under the following 
conditions: 2 volumes of water are added per volume of milk concentrated in the 1st 
stage, and the same volume is removed through the permeate as the volume of water 
added. This operation takes place continuously, and makes it possible to preserve the 
initial protein content of the retentate (6.4%). 

30 Calcium and the other mineral salts are partially removed with the 

permeate, as well as a portion of the lactose and of the other soluble milk constituents. 
For example, for a skimmed milk containing initially 1230 ppm of calcium per 32.2 
g/kg of protein, and 50 g/kg of lactose, a retentate containing 63 g/kg of protein and 
1410 ppm of calcium, and 17 g/kg of lactose, is obtained under the carbonation and 

35 diafiltration conditions defined above, that is to say a reduction in the calcium content 
per gram of protein. 
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The lactose content of the retentate depends on the ratio between the 
mass of water added for the diafiltration and the mass of the retentate, as shown in 
Table I below: 

TABLE t 



Mass added/mass 


Lf (%) 


Dilution factor 


of the retentate 




(Lf/Li) 


0 


5.0 


1 


0.25 


4.0 


0.8 


0.50 


- 3.3 


0.66 


0.67 


3.0 


0.60 


1.0 


2.5 


0.50 


1.5 


2.0 


0.40 


2.0 


1.7 


0.34 


4.0 


1.0 


0.20 



5 Lf = final lactose in the retentate 

Li = initial lactose in the milk (theoretically 50 g/kg, that is to say 5%) 
The retentate is then brought to atmospheric pressure, which causes 
removal of the C0 2 , and then the degassing is continued under vacuum, until a rise in 
pH to 6.4 is obtained (at 25°C). 
10 The followinglngredients are then added to the retentate (expressed in 



% by weight of the final mixture): 

- waxy maize starch (hydroxypropylated) 0.7 
-gelatin* 0.3 

- water 5.0 

- sucrose 3.0 

- cream containing 40% fat 12.0 



* Gel strength: 250 blooms = (250 grams) 

The mixture is then subjected to a heat treatment at 95°C for 4 
minutes, and is then homogenized in an APV/RANNIE homogenizer, 120 1/hour (30 
15 bar) and cooled to 43°C before being inoculated with an L. bulgaricus and S. 
thermophilus culture. 

The fermentation is carried out in an oven regulated at 43°C, until a 
pH of 4.6 to 4.7 is obtained. The fermentation is stopped by cooling the preparation to 
20°C. 

20 A mixture is prepared whose composition (in % w/w) is the following: 
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- cream containing 40% fat 24.0 

- waxy maize starch (native) 3.5 

- grated dark chocolate for crunching 4.5 

- cocoa powder containing 21% fat 4.5 

- sucrose 27.5 

- water qs 100 



The mixture is sterilized at 130°C for 30 seconds, and after cooling is 
mixed with an equal weight of the fermented preparation. 

The mixture is distributed into pots which are stored in a refrigerated 
and ventilated chamber (4°C). The pH of the final product is about 5.2 for a Dornic 
5 acidity of about 45°D. 

EXAMPLE 2 : PRODUCTION OF A CHOCOLATE-FLAVOURED SET 
YOGHOURT 

-- 

A fully skimmed cow's milk is ultrafiltered, and then carbonated, 
diafiltered and degassed, as indicated in Example 1. 
10 The following ingredients (expressed in % by weight of the final 

mixture) are then added to the diafiltration retentate: 



- grated dark chocolate for crunching 4.0 

- cocoa powder containing 21% fat 0.4 

- cream containing 40% fat 8.5 

- sucrose 16.0 

- water 10.0 



The mixture is then subjected to a heat treatment at 95 °C for 4 
minutes, and is then homogenized in an APV/RANNIE homogenizer, 120 1/hour 
(200 bar), and cooled to 43°C before being inoculated with an L. bulgaricus and S. 
15 thermophilics culture. 

The fermentation is carried out in pots in an oven regulated at 43 °C, 
until a pH of 4.6 to 4.8 is obtained. The fermentation is stopped by cooling the pots to 
4°C. 

The pots are stored in a refrigerated and ventilated chamber (4°C). 
20 The pH of the final product is about 4.75 for a Dornic acidity of about 65°D. 

EXAMPLE 3: STIRRED CHOCOLATE YOGHOURT 

Process of preparation 

1 . Preparation of the white mass: 

- 5-fold concentration of skimmed milk by tangential ultrafiltration on 
25 an inorganic membrane; 
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- 4.9-fold dilution of the retentate with water (soft or demineralized) to 

3.35% protein; 

- addition of cream containing 40% fat in an amount of 14% of the 
volume of dilute retentate, and of 8% sugar; 

5 - pasteurization 4' at 95°C and homogenization; 

- fermentation, in an oven, of this mixture cooled to 43°C with an L. 
bulgaricus and S. thermophilics culture until a pH of 4.6 to 4.7 is obtained; 

- cooling to 20°C. 

2. Preparation of a chocolate-flavoured mixture, according to the 
10 composition indicated below, and sterilization; 

Composition of the chocolate preparation (% w/w): 



cream containing 40% fat 26.5 

chocolate 60/40 60 

invert sugar 13 

salt 0.4 

vanillin 0.1 



3. Mixing of the white mass (at 20°C approximately) with the 
chocolate-flavoured preparation (at 35°C approximately) in the respective proportions 
of 80 and 20% (% w/w); 
15 - packaging in pots and refrigeration at 4°C. 

Characteristics of the product: 

Final pH = about 4.9; 

Acidity = 55 degrees Dornic approximately; 

Viscosity = 1000 to 2000 mPa.s according to the intensity of the shearing stress applied. 

20 EXAMPLE 4: DEMINERALIZED MILK-BASED SET CHOCOLATE 
YOGHOURT 

Process of preparation: 

- diafiltration by a factor of 2 (2 volumes of water are added to 1 
volume of milk and 2 volumes of permeate are recovered) of skimmed milk (tangential 

25 ultrafiltration on an inorganic membrane); 

- the following ingredients are added (the quantites are given in % in 
the finished product), to the diafiltered milk: 



1 1 



grated dark chocolate for crunching 4% 

cocoa powder (containing 21% fat) 0.40% 

cream containing 40% fat 8.50% 

sucrose 16% 

waxy maize native starch 0.30% 



- pasteurization 4' at 95°C and homogenization; 

- fermentation of this chocolate-flavoured mixture cooled to 43°C (in 
pots) in an oven with an L. bulgaricus and S. thermophilics culture until a pH of 4.6 
approximately is obtained; 

5 - cooling of the yoghourts to 4°C. 

Characteristics of the product: 

Final pH = about 4.75; 

Acidity = 40 degrees Dornic approximately; 
Gel strength = about 400 N.m; 

10 EXAMPLE 5: STIRRED YOGHOURT-TYPE, CHOCOLATE-FLAVOURED 
FERMENTED MILK 

Process of preparation: 

1. White mass: preparation of the following mixture (% w/w): 



skimmed milk 84% 

skimmed milk powder 0.90% 

cream containing 40% fat 6.75% 

sodium caseinate 1 . 1 5% 

sugar 7% 



- pasteurization 4' at 95°C and homogenization; 

15 - fermentation, in an oven, of this mixture cooled to 38°C with a 

culture of L. bulgaricus and S. thermophilus until a pH of 4.6 to 4.7 is obtained; 

- cooling to 20°C. 

2. Preparation of a chocolate-flavoured mixture according to the 
composition indicated below, and sterilization: 
20 Composition of the chocolate preparation (% w/w) 



cream containing 40% fat 26.5 

chocolate 60/40 60 

invert sugar 13 

salt 0.4 

vanillin 0.1 
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3. Mixing of the white mass (at 20°C approximately) with the 
chocolate-flavoured preparation (at 35°C approximately) in the respective proportions 
of 75 and 25% (% w/w); 

- packaging in pots and refrigeration at 4°C. 
5 Characteristics of the product: 

Final pH = about 4.8; 

Acidity =53 degrees Dornic approximately; 

Viscosity = 1000 to 2000 mPa.s according to the intensity of the shearing stress applied. 
EXAMPLE 6: CHOCOLATE-FLAVOURED DRINKING FERMENTED MILK 

10 Process of preparation: 

- diafiltration of skimmed milk by a factor of 2 (2 volumes of water 
for one volume of milk); 

- mixing: 93.7% of this diafiltered milk, 5% cream containing 40% fat 
and 1 .3% sugar syrup at 67%; 

15 - pasteurization 4' at 95°C and homogenization; 

- cooling to 38°C and fermentation by the yoghourt ferments; 

- cooling to 20°C and mixing with the chocolate-flavoured preparation 
of Example 3 in the proportions 90/10. 

Characteristics of the product: 

20 40°Dornic approximately at pH 4.65; 
Viscosity = about 55 mPa.s. 

EXAMPLE 7: CHOCOLATE-FLAVOURED FROMAGE FRAIS 

Process of preparation: 

-2.15-fold concentration of milk by tangential ultrafiltration on an 
25 inorganic membrane to 7.1% protein; 

- diafiltration of the retentate 3 times with water (3 volumes of water 
are added to one volume of retentate and 3 volumes of permeate are recovered); 

- storage overnight at 4°C of the diafiltered retentate; 

- addition of fat (cream), and of sugar, in order to obtain the following 

30 mixture: 

diafiltered retentate containing 

7.1% protein 81.8% 
skimmed milk powder 1.4% 
cream containing 40% fat 9.8% 
sugar 7% 



13 

- pasteurization 4' at 95°C and homogenization; 

- fermentation, in an oven, of this mixture cooled to 40°C, with an S. 
thermophilus culture until a pH of 4.6 is obtained; 

- cooling to 20°C/smoothing of the stirred yoghourt type with various 
5 possible shearing stresses depending on the desired viscosity; 

- preparation and sterilization of a chocolate-flavoured mixture (see 

Example 3); 

- mixing of the white mass (at 20°C approximately) with the 
chocolate-flavoured preparation (at 35°C approximately) in the respective proportions 

10 of 75 and 25% (% w/w); 

- packaging in pots and refrigeration at 4°C. 

Characteristics of the product: 

Final pH = about 4.7; 

Acidity = 70 degrees Dornic approximately; 
15 Viscosity = about 1000 to 2500 mPa.s according to the intensity of the shearing stress 
applied. 
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